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Improving efficiency of operating rooms utilization during official hours in

Chonburi hospital

Daranee Pruaksoranant

Sopit Janejirawattana

ABSTRACT

Efficiency of the using operating rooms in tertiary hospitals has not been passed
the standard criteria of 75%. This study aimed to improve the efficiency of the utilization
of operating rooms to be more effective by using the concept of Deming cycle. Thirty-five
participants were from multidisciplinary including nursing and related fields working in the
14 operating rooms from April to June. Participatory workshops were implemented within
a month. Tools were 1. record forms: starting time on the operating first patient of each
day, spending time in the operating room, waiting time of a new surgery patient from
a previous surgery patient, and cancellation/postponing surgery and 2. program
enhancements of the Deming cycle consists of Plan, Do, Check and Act. The data were
analyzed by using percentage, mean, and standard deviation. Paired t —test was used to
compare the efficiency of the program implementation.

Results showed that after implementation the efficiency of operating room
utilization was greater significantly (p<.05), in which before and after implementation the
percentage of the room utilization were 63.31 and 73.29, respectively. Also, the number of
minor operating theaters passing the standard criteria at 75 percent increased from 7.14%
to 42.86% after training implementation. In addition, the waiting time from a new patient
from a previous patient decreased significantly (p<.05). However, the starting time of the
first case of the day during 8:00-9:00 am. was not different. Similar to the overall
cancellation/postponing rate of operation slightly decreased from 12.37% to 11.31%
before and after training implementation, respectively. The causes were mainly from
surgeons who cannot do surgery on time because of the severity of the disease and their
difference complication, the patients and their relatives are not well prepared and error
from administrative system such as wrong patient appointments and types of government
health cards.

Here this study indicates the benefit of operating staff development based on a
job improvement program of the Deming concept to increase the efficiency of
development in the operation of patient surgeries in the future.

Keyword: Deming’s cycle, Operating rooms, Utilization

*Corresponding Author, Surgical Nursing Unit, Department of Nursing, Chonburi Hospital.

**Department of Social Medicine , Chonburi Hospital
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Table 1 Average of operating services and efficiency of patient operation in 14 operating

theaters before and after training implementation.

Time used in Mean of
Number of Mean of Efficiency of

operation of nursing time for
Operating operated patients per room usage

each theater each

theater patients day (%)

(days/month) patient (hour)

Before | After | Before | After | Before | After | Before | After | Before | After
Room 1 19 20 70 74 3.68 3.70 1:48 1:46 83.63 | 82.17
Room 2 13 14 24 37 1.85 2.64 2:26 1:56 56.19 | 63.78
Room 3 20 20 67 74 3.35 3.70 1:28 1:37 61.76 | 74.80
Room 4 18 20 a2 60 2.33 3.00 1:43 1:39 49.86 | 64.31
Room 5 20 20 121 122 6.05 6.10 0:50 1:09 63.60 | 87.53
Room 6 20 20 72 71 3.60 3.55 1:38 1:50 73.86 | 84.46
Room 7 20 20 59 69 2.95 3.45 147 1:48 65.72 | 77.76
Room 8 15 14 18 16 1.20 1.14 a4:26 4:40 66.46 | 66.68
Room 9 11 15 106 140 9.64 9.33 0:26 0:29 51.88 | 56.57
Room 10 15 16 133 162 8.87 | 10.13 | 0:28 0:36 52.10 | 78.00
Room 11 20 20 55 74 2.75 3.70 1:46 1:35 60.94 | 73.18
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Table 1 Average of operating services and efficiency of patient operation in 14 operating

theaters before and after training implementation. (cont.)

Time used in Mean of
Number of Mean of Efficiency of
operation of nursing time for
Operating operated patients per room usage
each theater each
theater patients day (%)
(days/month) patient (hour)
Before | After | Before | After | Before | After | Before | After | Before | After
Room 12 17 15 70 66 4.12 4.40 1:15 1:19 64.78 | 72.92
Room 13 8 11 26 31 3.25 2.82 1:37 1:55 66.33 | 67.92
Room 14 20 20 56 76 2.80 3.80 1:58 1:58 69.16 | 76.11
Average 16.86 | 1750 | 65.64 | 76.57 | 4.03 439 | 101.14 | 104.07 | 63.31 | 73.29
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Table 2 Percentage of cancellation and postponing of operation of patients

cancellation and postponing of operation

Before After

Implementation  Implementation

(n=1,432) (n=1,758)
Overall 12.37 11.31
® Surgeons/physicians 57.05 70.31
® Patients and their relatives 3219 2315
10.76 6.54

® Administrative system and others
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anaufisnantos NSesay 12.37 way 11.31
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Table 3 Efficiency of utilization room operating, waiting time of one to another patient,

and delay of starting time of the first case before and after training

implementation.

Types of efficiency Operating Mean SE t test df p-value
-Utilization of operating Before 63.31 2.44

4.567 13 0.001
room After 73.29 2.25
-Waiting time from one Before 56.12 5.94

2.610 13 0.022
to another patient After 66.38 5.65
-Delay of starting time Before 50.63 5.10 13

.145 0.887
of the first case* After 51.24 4.90

SE= standard error of mean; df= degree of freedom * Starting time at 8.00 am

INAITNN 3 HANITANWY WU VA
n15tdldsunsudsulganisldveseindn
UsganSannisldviesindnastuegnedl

@

Wedfgy (p<.05) sveziansenaysenineEUae
srelndfugvassenounting anasedied
YodrAgyndan1swaun (p<.05) agralsiniy
szagasuddagUiesousnvesiuly

27241981 8.00-9.00 U. WU Llwmnenariy

anUseNa

Nan15AN®I WU UseanSainnisly
WO ARLULIAITIYNT Mﬁamiﬁwmqq‘ﬁuﬂdﬂ
nauNISHMUIE19HTed1 A NI9ads (p<.05)
(1151991 3) (A1UsEANENINABULAE NS INTT
WAy 63.31 wag 73.29 Audidu 39
uEeiouiauIwiU 919 AU Lavnds
MW 1,072 AY) Yonand Smui
NEINTITWAUITIUIUT D IR F Ao i il
UszAnsnmnislaviesindanunaeiunsgIy

vaslsane s (newifesay 75) asuduios

az 42.86 \SlalUSsuiivuiusiuiutodadn
goufinunasneun svaudedinuriniudes
g 7.14 szeziiasenagveiurAns gl
sea1ngUassieneuntitu desasosied
HodAy (p<.05) dusunisAnwssezaily
ﬂﬂiLémé’uNﬂﬁméﬂauiwaLLiﬂsuaﬁussz’sm
8.00-9.00 u. wui ldfimnuunnmisognadl
Toddny fadudaduladn Tunsimuinsld
wosrndnlunisinuil Tnednladinisuseayu
wuuildiudimvesguuiRaudelfiaanisd
d1UTUAN FIUY TIUATIAAOVU LAy TN
Sufingeu PrerinUssansnmuesnisliusnng

Y

H1fnvadlsane1u1a Fadonndesiun1sfnud
| 13,14,15,16 = ° a a

ARiVEG Fun15UUUIANIRTANTS
uldiduiaiesonugiulunisiisuny
U wazasraeuussoy vildauise
Usuugaununulimunsansasiivszdnsam
wndsulunisuddaymedradussuu wag
FrelAnn1svauIusudginanIneau

Y ' = 11 =
G\WNLﬂ’]MN’]EJIﬂE]EJ’NWE]LuEN 1Uﬂ’1§?’m‘lﬁ’l



WAIAY - FavnAu 2560 U 31 atudl 2

ANTENTNYIUIATITIUEY 177

U52aNSA1Nv0In15 e Mk IfnnN19E UL

=

Useaman1UuusEay wuI NS veaNIfnd

1%

UsvaAnsnimadsiiiesosay 69.14 + 31.68

'
=< o

Fadrndndnunefinaliidevay 80-85"
Fedgmdulngiinannisiisuuas
AsTUIUNISUIMSTanIsiAeatunisTiusnis
U2 WU n1sdsunvasdrdusingaguae
\Waguweasn gnaNMseAmLAEUEYINGR
Tual nsvieidadUasiadaluiuian was
Fupounisliusnsimududoudugu’
Tun1s@ned §ms1n1590/La0UANS
HIAALULIAIIIYATT WU RAINTTWRIUN
JuualduanasanniAuneaunisialusunsy
USulge dawvinduiesas 12.37 uaziouas
11.31 n89n15lglUsunsuUTudse wlddnnig
fwudenanagdslivssguimaneiinisse/
dounisidaluiiaisianis ladiudesasy 5
voslsaneuta Felunisdnend wulladed
WReates liun fuuwnd dudioe/and uas
FusTUUUIMS/Aug (13197 2) Fsaenaded
funisinwanmnvesnisideurdansdlsl
amuvedlsaneruiaasuasuns fldua
A5ANYI97 fUlefurFunisiafansdlyl
isamaulugranaivinnsdnesiuay 4,016
318 Qm?{aumﬁmf\i’wmu 81 518 Anvdusenay
2.02 Iﬂ&%ﬂ’mﬁmﬁﬁmi&i’lﬁ@LLNuﬂﬁaﬁJﬂ'ﬁim
hluTsnsinsideurndngegnaniiuiosas
a2 LWJmamaamu?{aumﬁmﬁwuﬁmm@mﬂ
LLWMéumﬁqm'«j’ﬂmu 71 518 (50wag 87.7)
nMEUIedn 9 918 Sevay 11.1) uag
INILUVUIN15V04L54NEIU1a31UIU 1 518

(Fovar 1.2) wazivananviliunyndidounis

P oW v

mmmnﬁqm Ao WnngafaliiuIaInI
ms1eluaifinun Fedruniesunannnisda
A1519150 AT wINENARUlY lawingauiu
Uszaunisaluaziinwen1sese’
druinueinnsUseiliudseansainauy
voadn auded 4) edredmuyaainsi
Wuduuas 5) anuaaiaaasulunisusyanm
nstatlun1sifaLaazUselann1siga
yofftan Faduiad inlulusunsunisusuuss
U WUTT N1sTRasAsIiIdud i fiay
YvRnu anduldiinisdasuaniiavinli
$18918yAaINTTIRUiLAY LazlTeny
aarmvadeulunisuszutanisldaanlunis

N oW o

HfnvaIdaswnng §9illasin1siasigviogis
93984 Meililesandulaifinnsthan i uinest
nsUsEiiu v liunmdiinanulInnialuy
MsviRdRmaanfiimue $amfugtaesngs
wiazsefidymnisduthefidudeusnnsia
fu lFesdenaiinansynuseninulasnde

vos5elel

90l
uresifaldusuiiiiyaains
NAINNALIYITN AWMU UAZUNUIN
widl FesufuRsunigldaninuindond
\saaTen Juise lunnagingn dedu §udms
urasidnvuzdudadvayuliyaainsd
Ausndelun1sufuRnuTIniuseniIneniy
guam Tngaundnynaulufinivii aueadu
dunilaveaity Tidwmnemsquadiiesiudu
awnsausmsianisiagldnuianuaiuise

ANUIYTN mewm‘wmi@LLaQ‘L’hEJi'mﬁu



178  Journal of Public Health Nursing

May - August 2017 Vol.31 No.2

Wudiy fauliancde seusudeiunasz fu
wanasuious anui deya eunu
fnaula laeddasylunisvineu Lﬁ@IﬁUiiq
\hvanenisquasnuifiqunin drudym
gUas3AAINN15ITY NUIINITaeduAnIaINTg
Fuuinisvesdihenaiaindeulsinganiuadll
N3EFouTeIIAINSIEN TR INIER NSHAER
wAazUseiannsIRaaIusnungldanunsa
fvunszezaildmsesale Snansznuri

' t3 v

TrhesneselufsusauIuna Ut oIN1An

U

v '
LYY ' v

aadufiudquandsiinisdeansdesiedeya
MaunuNTeseNfgUIskaznsnseausugUae
sgsiolUidiesrndin ildn1siiauianis
\Feureadreeiios ligayideian wazifa
UszAndninvessu eg9lshd nsuszandld
20953l Tusuriearinda Tagsuguiuunis
Weordafonsdunuguassaluniadiia

Usryuveddsiu3de 35 A lainfeuduynass

'
A a a £

WesngiuideinnsfaguargUae 1lens

Y Y

@

NG ALASY 3991920 UsEyunIsAuTey

9 Y

¢ 1

iedumdgyminniiasizisindu 910013
Uszgndldsasiouils UFuusasednsniwnis
Tianluresndn vinliilszansangedy
wazfsauldlusunsudimnufionelailasoy
WawreeAng Yaelinszuiunisvinaud

A
ITUUNUNAVU

GEIL

ATWAUIIUAINI9TNITUTUYSS
Auamayasauil (PDCA) nglvfufdany
Auananv1 3T Zdiusiulunisinuwny

Aasgitoyamanive Yadeuazguassaiiun

mmuainguszasd Wivune uwagdsaniung
sgrunuzan nnsasivaeuilusses uay

USuugsunlanadnsmiantunuusunve sy

' ] °

3z9r8lin 15U URuyagaaudnsaniy

LY}

wWhnunevesesdns BnvsdsaiTodiulugli

Y

AMuAALEuI1 NstdlusunsuUFul e

a a oA

uigvi bt nAvanatv v Ind

I
o=

Anusuilafurinuegandussuunniy way
WAN1sUsEAIUOUTENINEIRE TR Yy

utladgmle

' awv A < a
A8 UV UIded 1Tun1sUseiiiy
UseANSn1nan1zn15hea19ealnfn 1819
asududszavsnmuesnanimnisguadaela
6‘5 Y a I3 M v
P9vUA  A15AATTELLIATUNNSTIUSA15N b le
Wusvsuandsuseansamavslddndalylea

ANYINANTENUNAULIVEINITHIRRYRIE UL

v
a o o

i 18 o
SN2l EARNP EJﬂ‘VNﬂ’IiWGLJ‘L!’N’]HLﬂUﬂ’]TWGNUW

Y

AuaUNIsHEIUIa Tunndgrfadadunnu

o o <

WrdAgaaenszuiunitsvinuiladungu

DY UITIUNAUIUATIT

¥ '
] 1

gaudevasnuddell anusuiievesiieides

Nnl1g AeudsINAn SINUJUR aneldaanu

o

wiou waznislasunisatduayuainguiid
Weuny Wningaundaauiinuanaln se

wiuUURuNIeuleswaziailiod a1u1sn

UdReusiuiugduluiivegradussdnsan
ANSHFUNUSAINARRBAUSINADAUIANITAU

Ygym MlAunnddSnwnsudruniunsiv
Yymnazildusnlunisiauieu wagiinig

MRY MUY ASEUUSEANS AN



WAIAY - FavnAu 2560 U 31 atudl 2

ANTENTNYIUIATITIUEY 179

v
o A

NS LEMRIHIFASIUAUAUNYI U1 DNNIENIS

[

Aasizvnaau Wigsimauniesuiteyaids

Y

Uszdny Yreannislands nelminaiusiuie
LﬁamssﬁfvLﬂﬁauaaﬁﬂsiﬂgiﬂaﬂuﬁWL%a JUKUY
N15398 U 0RN5 Az ligsideiinnge
NNty uagredmugauulouigve

1%

HUSYNSISINGIU ASIEaNieHnsn > 75%

Y

)}

Vi a v

ugs1033s Felviniudrdey srudelvnu

¢ a ' a va

LRI LARNTTSININUAY SIUAR SIUUUR

FuUseiiung Aumkasuily YSuugeanu
Fauiu arudmuneidinuelinuuleuis

WAZAMANINATZIUIVIN

Horausuuzlunisiinanisiseluld i
danndasiudedunuiidfny

1. masthdeyananiside luussyndld
Nausy Amuadvneiaauseies de
ﬂszmumiﬂ’wmﬂmmwmqmmﬁa (PDCA)

saly LasvInyAaInsiinavaInysednvies

o 1

Hidnges alseus wassuitoyaaniunisalas

Y Y

Mludeyaiugruvosmuies
2.4u3n15-41U1 Asiinisiiviua
Wleuie Winunganundaau Juauauufon

Woulsawagseiiles deanslviymansiiuguam

NNIEAU SUNTIVLAEEAIUTIANTNOY FUT

Y

qﬂasmﬁtﬁmfﬁu LLﬁlmU%’Uﬂqdﬁwuﬂnwu SuAU

'
a

foulufinegraiuszantnm duusaniifse
iy dn13dan1saus andeyaidauseing
‘ﬂ' 1 U ¥ 1 Y a

Wedrganlyinislauds nelviiinniiy
Fudeufifau egarudusaautmuiey

YDIDIANS

¥
[ N

Horauauuzlunisinideasedely iiaveny
W39n329HUBIAAINS

Arsiinisiideyanisidelussyndld
Anwmiadeiiieardestudymaruiosin
Teiun

1. Jadefidnadenitudiiiaves
5rE1a1N1 IR UIETI8UIN D ULIAN
8.30 U. UarTzeriIanTeneeuafUIesgln
5@Q’ﬂ:}&Jﬁ’]&Jdauwﬁwﬁ?uaam’mﬁmmﬁmmu
\neuiifLe

2. gUAnsaimsvinsndaLataiuand
Anus MUUTEANURINIHIAARAas YA Lay
wansznuisiiefliouazgnAvdanisiida

3. ANW132ELIAITDINTZUIUNITUINIG
lurieuidn vesatiAn1siIfngean 10 dudu
TuusdazuaungUIeEdn

4. AUVALaLSNTINITIR-ABURIF AU
FUhosdauuulaiisadau Admualunisig

NI

AnAnssuUsENA
Tasan19ideiddnsagdaelad dae
ANULEIINUIELNNEYFLAY A1U-03ATNY
HE1UENTITIMEIUIATAYS, 919158uNndnay
NuUARNIIUNNTIIUL lnglanizuigunnday
Uszasd nesild Aldlduusiuazddinm,
UWENINTANY ANTIAT WEIUIRINTNT Y
Msfiley MTueansdiuine uazveveuna

Wt iNavianu I n TN uio i nying

nsmAumuarUsulaatatdyn Wi

¥
o

vioadn iussqidwanenudidinessu

KALATUNINTZIWINITN



180  Journal of Public Health Nursing

May - August 2017 Vol.31 No.2

LONH1981989

1. Alex Macario. Are your operating rooms
being run efficiently? Medscape
Anesthesiology;

2010 Apr.[serial on the Internet].cited
2011 Dec 10]. Available from
:http://www.medscape.com/ View
article/719542.

2. Schwarz P, Pannes KD, Nathan M, Reimer
HJ, kleespies A, Kuhn N, et al. Lean
processes for
optimizing OR capacity utilization:
prospective analysis before and after
implementation of value stream mapping
(VSM). Langenbecks Arch Surg 2011;
396:1043-53.

3. Nepote MH, Monteiro IU, Hardy E.
Association between operational
indexes and the utilization rate of
general surgery center. Rev Lat Am
Enfermagem 2009; 17:529-34.

4. Overdyk FJ, Harvey SC, Fishman RL,
Shippey F. Successful strategies for
improving operating room efficiency at
academic institutions. Anesth Analg
1998;86:896-906.

5. Yoon SZ, Lee SI, Lee HW, Lim HJ, Yoon
SM, Chang SH. The effect of increasing
operating room capacity on day-of
surgery cancellation. Anaesth Intensive

Care 2009: 37:261-6.

6. Krisanaprakornkit W, Tasanarong D,

Panjawaranuwat Y, Chairat I, Srichaipunha S.
Cancellation on the day of surgery in
Srinagarind Hospital. Srinagarind Med J
2002; 17:7-12.

. Lau H, Chen T, Liou C, Chou M, Hung W.

Retrospective analysis of surgery
postponed or cancelled in the
operating room. J Clin Anesth 2010;
22:237-40.

. Aphinives P, Srimongkol S,

Thanyakunsajja T, Chardee K,
Taksinamanee A, Bhudhisawasdi

V. Rate of appointment postponing in
department of surgery, faculty of
Medicine, KhonKaen University.

Srinagarind Med J 1999; 14:77-83.

. Panarat Rattanasuwan, Darunee

Tongwanjareon, Kritiya Warnpon,
Charinee Prajannol, Natee Maneewan,
Rarean Sankod. Causes of
postponement in non Urgent surgery at
Srinakarind Hospital, Anesthetist
Journal; October — December 2014:

253-61. (in Thai)

10. Nicha Piyasoontharawong, Saowaluk

Sooktan, Authairat Sooksri, Prasartnee
Janthorn,Yaowanuch Kongdarn.
Incidence of Cancellation

Postponement in Surgery and Problem-



WAIAY - FavnAu 2560 U 31 atudl 2

ANTENTNYIUIATITIUEY 181

11

12.

13.

14.

Solving Technique Using Participatory
Action Research, Nursing Council
Journal; July-September 2015: 112-19.
(in Thai)

Suthasinee Potichan. PDCA: The
important heart of continuous
improvement. Productivity

World 2015; 19 (15): 93-97.

Aree Kaewtawee, Niphen Boonmas, and
Wilawan Jomthong. Causes and Rate of
Cancellation in Non Urgent Patients Set
in the schedule during Official Hours at
Songklanagarind Hospital,
Songklanagarind Medical Journal;
September-October 2014: Page 327-33.
Thamnong Phukerdpim The concept of
participatory management in
community education. Accessed 2016-
12-03. Available from
http://www.gotoknow.org/posts/334443.
(in Thai)

Thanasan Banrungpathama. The role
that people participation in educational
engagement. The city Journal 2008; 4
(85): 30. (in Thai)

15.

16.

17.

18.

Cummings, T. G. and Worley, C. G.
Organization Development & change.
9" ed. Canada : South — Western
Cengage Learning. 2009:441-2.

Devis, K. and Newstrom, J. W. Human
Behavior at work: Organization behavior.
7" ed. Singapore: Singapore National
Printers.1985:187.

Phuphing Aekawipard, Natchanun
Polsayom, and Warinee Duangngon.
Study of Period of Service Process in
Neuro-Surgical Room, Anesthertist
Journal; October-December 2015, Page
203-17.

Dexter F. Coffin S, Tinker J. Decreases in
anesthesia-controlled time cannot
permit one additional surgical
operation to be reliably scheduled
during the workday. Anesth Analg
1995;81:1263-8.



182  Journal of Public Health Nursing May - August 2017 Vol.31 No.2




